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The NASA Aeronautics Blueprint -
Toward a Bold New Era of Aviation



 Enabling Concepts & Techs Enabling Concepts & Techs Enabling Concepts & Techs

To understand and protect our home planet
    To explore the Universe and search for life
    To inspire the next generation of explorers

     . . .  as only NASA can

NASA Enterprises---From Strategic Plan to ProgramsNASA Enterprises---From Strategic Plan to Programs

Biological and Physical ResearchBiological and Physical ResearchBiological and Physical Research

Human Exploration and Development of SpaceHuman Exploration and Development of SpaceHuman Exploration and Development of Space

Space ScienceSpace ScienceSpace Science

Aerospace TechnologyAerospace TechnologyAerospace Technology

Vehicle SystemsVehicle SystemsVehicle Systems

Aviation SafetyAviation SafetyAviation Safety

Computing, Info & Comm TechsComputing, Info & Computing, Info & Comm Comm TechsTechs Eng for Complex SystemsEng for Complex SystemsEng for Complex Systems

Aerospace CapacityAerospace Capacity
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Quiet AircraftQuiet AircraftQuiet Aircraft

Flight ResearchFlight ResearchFlight Research

21st Century Aircraft2121stst Century Aircraft Century Aircraft

Propulsion & PowerPropulsion & PowerPropulsion & Power

Breakthrough VehiclesBreakthrough VehiclesBreakthrough Vehicles

N
at

io
n

al
 G

o
al

s
N

at
io

n
al

 G
o

al
s

Aerospace Technology Enterprise ProgramsAerospace Technology Enterprise Programs

Advanced Vehicle ConceptsAdvanced Vehicle ConceptsAdvanced Vehicle Concepts

Earth ScienceEarth ScienceEarth Science

Adv Space TransAdv Space TransAdv Space Trans 2nd Gen RLV2nd Gen RLV2nd Gen RLV Goals & Goals & 
ObjectivesObjectives



Enterprise Goals & Objectives

Advance Space
Transportation

Revolutionize
Aviation

Pioneer Technology
Innovation

Commercialize 
Technology

Increase
Safety

Reduce
Noise

Increase
Mobility

Reduce
Emissions

Increase
Capacity

Mission
Reach

Mission
Safety

Mission
Affordability

Technology
Innovation

Engineering
Innovation



Fundamental Technology 
& Tool Development

Industry

Technology Maturation 
& Integration

Technology Validation

Technology Transfer

Ultra-Efficient
Engine

Technology

Advanced Vehicle
Concepts

21st Century
 Aircraft

 Technology

Quiet Aircraft
Technology

Breakthrough
Vehicle

Technologies

Propulsion &
Power

Flight
Research

Vehicle Systems



Vehicle Systems - Accomplishments

Disk fabricated from NASA disk alloyHelios over the Pacific Ocean

Quiet Aircraft Technology Flight Test



Vehicle Systems - Accomplishments

Stitched/Resin Film Infused
(S/RFI) Composite Wing Box
Successfully Tested

Boeing – Pratt Whitney PDE in test

Series of four 60-min
 televised

 programs for 
grades 3-5



Vehicle Systems - Accomplishments

Large-scale, realistic airplane
model in wind tunnel

Actuator Locations

Separation Control Using Oscillatory Blowing

Demonstration F-15 Gen 1 Intelligent Flight Control 
System incorporated into the C-17 Simulation



Quality of Life
n Freedom of Movement
n General Welfare

National Security
n Air Superiority !!!!
n Global Mobility

Economic Growth
n Productivity
n Global Competition
n Fullest Commercial Use

Aviation is Critical to the U.S.
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1900                  2000

Aviation’s Future is Driven by Technology

1st Century of Flight 2nd Century

. . . and will take us to a bold new era of aviation

Nanotech



A Bold New Era of Aviation is Possible

n On-Time–All the Time

n Meeting the
Changing Threat

n Freedom of Mobility,
Access to Communities
Large and Small

n Clean, Quiet, Good-
Neighbor Airports

n New Choices in Personal
Air Transportation

n Aviation Security
and Safety



Vehicle Systems Program Strategy

Address the needs of the future aviation system…
Safety / Security Environmental 

Compatibility
Capacity/Mobility

…and pioneering 
transformational functionality.

Morphing Smart Vehicles /
Autonomy

Alternative
Propulsion

by enabling revolutionary vehicles…

High
Speed

Radically improved transports
core to air transportation system

New vehicles for expanded, 
more distributed system

…through long-term, evolutionary
research to address public goods… 

Noise Reduction Emissions Reduction

Physics based certainty modeling



Future Possibilities:Today’s Challenges:

n Long-duration and large,
long-haul transportation

n High-speed commercial
transportation

n Quiet and efficient runway-
independent aircraft

n Autonomous operations
capability

n Months aloft at
high-altitudes
and long
distances

n Quiet, efficient,
affordable
supersonic flight

n Extremely short
takeoff and
landing–doorstep-
to-doorstep

n Intelligent
flight controls,
micro-vehicles
to transports

Revolutionary Vehicles–Capabilities



n Nanostructures: 100 times
stronger than steel at 1/6
the weight

n Active flow control

n Distributed propulsion

n Electric propulsion,
advanced fuel cells, high-
efficiency electric motors

n Integrated advanced
control systems and
information technology

n Central “nervous system”
and adaptive!vehicle
control

n Develop light, strong, and
structurally efficient air
vehicles.

n Improved aerodynamic
efficiency.

n Design fuel-efficient, low-
emission propulsion
systems.

n Develop safe, fault-tolerant
vehicle systems.

Today’s Challenges: Technology Solutions:

Revolutionary Vehicles–Technologies

Fuel Cell Propulsion

Active Flow Control

Adaptive Control

Nanotube

Electric Circuit

Anode
Catalyst

Exhaust

Cathode
Catalyst

Fuel

Polymer
Electrolyte
Membrane

Air



Revolutionary Vehicles–Noise

Today’s Challenges: Technology Solutions:
n Keep noise inside airport

boundaries.

n Reduce the number of
restrictions from the
current 825 worldwide.

n Eliminate the need to
sound-condition homes
near airports.

n Revolutionize how
citizens view airports.

Advanced Acoustic Design

Acoustic Properties of
Landing Gear (CFD)

Advanced Acoustic Design
of Revolutionary Vehicles

n Eliminate noise by improving
the design of engines, landing
gear, and airframes.

n Understand the sources!
of noise.

n Integrate emerging
materials, structures,and
flow-control technologies.

n Develop revolutionary
vehicle designs.

* DNL 55 is the EPA
outdoor noise exposure
level "requisite to
protect the public health
and welfare with an
adequate margin of
safety.”

55,000

0
Airport Boundary

620,000
People Impacted

Baseline*

Acoustic “Footprint” of Chicago O’Hare

-10 dB
-20 dB

=
=
=

Noise Level



Revolutionary Vehicles–Emissions

Today’s Challenges: Technology Solutions:

n Reduce impact of aviation on
global air quality; reduce CO2

n Projected to increase
threefold by 2050

n Improve local air quality;
reduce NOx

n Projected to increase
fourfold  by 2050

n Intelligent combustors
n Sensors and actuators

to control the
combustion process

n Smart materials

n Increased fuel efficiency
n Ultra-lightweight and

efficient aircraft
n Dual-fan engines
n Distributed propulsion

n Electric propulsion
n Fuel cells
n Global hydrogen

generation and
distribution

Electric
Motor

H2 Fuel
Cell

Air Thrust

Smart Combustor

Electric Circuit

Anode
Catalyst

Exhaust

Cathode
Catalyst

Fuel

Polymer
Electrolyte
Membrane

Air



BASELINE
State of the art

technology for current
transports

2000 2025

Demonstrated Capabilities:
• Multi-functional wing structure
  (loads, shape, sensors, antennae)
• Limited all-weather autonomy

Demonstrated Capabilities:
• Multifunctional vehicle
  structure
• Ultra-efficient configurations
• Robust re-configurable
  controls
• STOL / SSTOL
• Programmed
  autonomous
  travel

Advanced Transport Mission:
•  Small to very large capacities (50-800+
   passengers)
•  Short to long-range (500-9000+ nmi)
•  Inherent Multi-Mode Operation
•  Maximum utilization with minimum
   environmental impact (20+ hours/day)

Key Capability Drivers:
• Low noise

– 55 dB footprint inside the airport boundary
• Clean

– Very low/no emissions
• Economically competitive

– In terms of cost to the consumer and
versus foreign competition

• Convenient
– Faster, more frequent scheduled service

• Safe, healthy & comfortable
Demonstrated Capabilities:
• Reliability-based design
• Multifunctional structure
  with integrated propulsion
• Vehicle is an integral node
  within the Airspace System
• Alternative fuels/propulsion
• Fully autonomous travel
  with system managers

Vision for Subsonic Transports
Safe, quiet, clean, competitive, and convenient scheduled air services


